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+LJKSUHVVXUH PHPEUDQH SURFHVVHV LH UHYHUVH RVPRVLV 52 DQG QDQRILOWUDWLRQ 1) DUH
LQFUHDVLQJO\ XVHG LQ GULQNLQJ ZDWHU WUHDWPHQW VHDZDWHU GHVDOLQDWLRQ ZDVWHZDWHU UHFODPDWLRQ
DQG IRU WKH SURGXFWLRQ RI ZDWHU IRU LQGXVWULDO SXUSRVHV +RZHYHU WKH NH\ SUREOHP LQ VSLUDO








FRDWHGPRGLILHG JHRPHWU\ WR HQKDQFH FKDQQHO FOHDQDELOLW\ ZDV SURSRVHG 3DUDOOHO WR WKLV
UHVHDUFK WKH QHZ DQG LQQRYDWLYH µ$L52¶ SURFHVV KDV EHHQ LQWURGXFHG E\ .:5:DWHUF\FOH
5HVHDUFK,QVWLWXWHLQZKLFKDLUZDWHUFOHDQLQJLVSHULRGLFDOO\FDUULHGRXWLQYHUWLFDOO\SRVLWLRQHG
VSLUDOZRXQG PHPEUDQH HOHPHQWV )LJXUH  ,W KDV EHHQ VKRZQ WKDW DLUZDWHU FOHDQLQJ FDQ
HIIHFWLYHO\UHPRYHELRILOPDQGSDUWLFXODWHPDWWHUIURPIRXOHGVSLUDOZRXQGPHPEUDQHHOHPHQWV
DQG WKHUHIRUH WKLV WHFKQRORJ\ LV DQ HIIHFWLYH FOHDQLQJ VWUDWHJ\ &RUQHOLVVHQ HW DO D
&RQVLGHULQJ WKHEHQHILWVGHPRQVWUDWHG LQSUHYLRXVVWXGLHV WKLVZRUN LQYHVWLJDWHV WKHHIIHFWRI
IHHG VSDFHU JHRPHWULHV LH VKDSH DQG WKLFNQHVV RQ WKH HIILFLHQF\ RI IRXOLQJ UHPRYDO E\
DLUZDWHUFOHDQLQJLQVSDFHUILOOHGPHPEUDQHFKDQQHOV

$ KLJKVSHHG FDPHUD V\VWHP XS WR  IUDPHV SHU VHFRQGPRQLWRUV WKH DLUZDWHU FOHDQLQJ
SURFHVV XVLQJ PRGHO IRXODQWV DQG LV XVHG WR VWXG\ L WKH IRXOLQJ PHFKDQLVPV VXFK DV
HQWUDSPHQW RI SDUWLFOHV RQWR WKH VSDFHU PDWHULDO DQGRU PHPEUDQH VXUIDFH DQG LL WKH
EHKDYLRXURID WZRSKDVHV\VWHPDLUDQGZDWHU LQ WKHVSDFHUILOOHGFKDQQHO6RGLXPDFHWDWH
GRVLQJ LQ WKHWDSZDWHU LVXVHGWRSURPRWHELRIRXOLQJDQGPRGLILHGSRO\VW\UHQHSDUWLFOHVZHUH
XVHG DV PRGHO SDUWLFOHV IRXODQWV 7KH DLU DQG ZDWHU IORZV DUH FRQWUROOHG E\ PDVV IORZ
FRQWUROOHUVDQGDGLIIHUHQWLDOSUHVVXUHVHQVRUPHDVXUHV WKH)&3 LQFUHDVHRI WKH IORZFHOO$OO




VHOHFWHG FRUUHVSRQGLQJ WR WKUHH GLIIHUHQW FKDQQHO JDSV WR SURYLGH FRPSDFW DQG FORVHILWWLQJ
DUUDQJHPHQWRIWKHVSDFHUILOOHGFKDQQHO7KHVHW\SHVRIVSDFHUVZHUHPRVWFRPPRQO\XVHGE\
VSLUDOZRXQGPDQXIDFWXUHUV7KHJHRPHWULFFKDUDFWHULVWLFVRIWKHVSDFHUVLQYHVWLJDWHGDUHJLYHQ
LQ 7DEOH  'HVSLWH SHUPHDWLRQ GRHV QRW LQIOXHQFH WKH HIIHFWLYHQHVV RI DLUZDWHU FOHDQLQJ LQ
VSLUDOZRXQGHOHPHQW&RUQHOLVVHQHWDOEDIODWVKHHWW\SH1)PHPEUDQH+\GUDQDXWLFV
(61$/)/' ZDV XVHG WR HQKDQFH IRXOLQJ GHYHORSPHQW LQ WKH FKDQQHO 7KH LPDJHV DQG
PRYLHV FROOHFWHG IURPH[SHULPHQWZHUH DQDO\]HGE\ LPDJHSURFHVVLQJ VRIWZDUH WR GHWHUPLQH
WKH EXEEOH VL]H DQG GLVWULEXWLRQ IRU WKH GLIIHUHQW VSDFHU JHRPHWULHV DQG UHODWH WKLV WR WKH
DLUZDWHUFOHDQLQJHIILFLHQF\
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VSDFHU ILOOHG FKDQQHO DW D OLQHDU IHHG YHORFLW\ RI PV )HHG FKDQQHO SUHVVXUH GURS DQG
DLUZDWHU FOHDQLQJ EHKDYH GLIIHUHQWO\ ZKHQ XVLQJ GLIIHUHQW IHHG VSDFHU VL]HV DW D FRQVWDQW
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